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Application to Commit Energy 
Efficiency/Peak Demand 

Reduction Programs 
(Mercantile Customers Only) 

 
 
 

Case No.:  12-0835--EL-EEC 
 

Mercantile Customer:    Valley Asphalt 

Electric Utility:                Duke Energy 

Program Title or 
Description:                     Multiple VFD Projects 

 

 
Rule   4901:1-39-05(F),   Ohio   Administrative  Code   (O.A.C.),  permits   a   mercantile 
customer to file, either individually or jointly with an electric utility, an application to 
commit the customer’s existing demand reduction, demand response, and energy 
efficiency programs for integration with the electric utility’s programs.  The following 
application form is to be used by mercantile customers, either individually or jointly 
with their electric utility, to apply for commitment of such programs in accordance with 
the Commission’s pilot program established in Case No.  10-834-EL-POR 

 
Completed applications requesting the cash rebate reasonable arrangement option 
(Option 1) in lieu of an exemption from the electric utility’s energy efficiency and 
demand reduction (EEDR) rider will be automatically approved on the sixty-first 
calendar day after filing, unless the Commission, or an attorney examiner, suspends or 
denies the application prior to that time.   Completed applications requesting the 
exemption from the EEDR rider (Option 2) will also qualify for the 60-day automatic 
approval  so  long  as  the  exemption  period  does  not  exceed  24  months.     Rider 
exemptions for periods of more than 24 months will be reviewed by the Commission 
Staff and are only approved up the issuance of a Commission order. 

 
Complete a separate application for each customer program.  Projects undertaken by a 
customer as a single program at a single location or at various locations within the same 
service territory should be submitted together as a single program filing, when possible. 
Check all boxes that are applicable to your program.  For each box checked, be sure to 
complete all subparts of the question, and provide all requested additional information. 
Submittal of incomplete applications may result in a suspension of the automatic 
approval process or denial of the application. 

 
Any confidential or trade secret information may be submitted to Staff on disc or via 
email at  ee-pdr@puc.state.oh.us. 

http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=10-0834
mailto:ee-pdr@puc.state.oh.us
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Section 1:  Mercantile Customer Information 
 
Name:  Valley Asphalt Corporation 

 
Principal address:  11641 Mosteller Rd Cincinnati, Ohio 45241 

 
Address of facility for which this energy efficiency program applies:  

 309 Industrial Dr, Franklin Ohio 45005 
 4850 Stubbs Mill Rd, Morrow OH 45152 
 581 Garver Rd, Monroe OH 45050 
 7940 Main St, Newtown Ohio 45244 
 Kilby Rd, Cleves Ohio 45002 
 

Name and telephone number for responses to questions: 

 Grady Reid, Jr Duke Energy 513-287-1038 

Electricity use by the customer (check the box(es) that apply): 

 
 The customer uses more than seven hundred thousand kilowatt hours 

per year at the above facility. (Refer to Appendix A for documentation.) 
 

□ The customer is part of a national account involving multiple facilities in 
one or more states. (Please attach documentation.) 

 
 
 

Section 2: Application Information 
 

A) The customer is filing this application (choose which applies): 
 

□ Individually, without electric utility participation. 
 

 Jointly with the electric utility. 
 

B) The electric utility is: Duke Energy 
 

C) The customer is offering to commit (check any that apply): 
 

□ Energy savings from the customer’s energy efficiency program. 
(Complete Sections 3, 5, 6, and 7.) 

 
□ Capacity savings from the customer’s demand response/demand 

reduction program. (Complete Sections 4, 5, 6, and 7.) 
 

 Both the energy savings and the capacity savings from the customer’s 
energy efficiency program. (Complete all sections of the Application.) 
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Section 3: Energy Efficiency Programs 
 

A) The customer’s energy efficiency program involves (check those that apply): 
 

 Early replacement of fully functioning equipment with new equipment. 
(Provide the date on which the customer replaced fully functioning 
equipment, and the date on which the customer would have replaced 
such equipment if it had not been replaced early.  Please include a brief 
explanation for how the  customer determined this future  replacement 
date (or, if not known, please explain why this is not known)). 
The following new equipment was installed starting December 2009 and 
was finished May 2010.  

 
 1 VFD on 100HP exhaust fan - 309 Industrial Dr 
 1 VFD on100 HP exhaust fan - 4850 Stubbs Mill Rd 
 1 VFD on100 HP exhaust fan - 581 Garver Rd 
 1 VFD on 100 HP exhaust fan - 7940 Main St 
 1 VFD on100 HP exhaust fan - Kilby Rd 
  

 
□ Installation of new equipment to replace equipment that needed to be 

replaced  The customer installed new equipment on the following date(s): 
  . 

 
□ Installation of new equipment for new construction or facility expansion. 

The customer installed new equipment on the following date(s): 
  . 

 
□ Behavioral or operational improvement. 

 
 
 
 

B) Energy savings achieved/to be achieved by the energy efficiency program: 
 

1) If you checked the box indicating that the project involves the early 
replacement  of  fully  functioning  equipment  replaced  with  new 
equipment, then calculate the annual savings [(kWh used by the original 
equipment) – (kWh used by new equipment) = (kWh per year saved)]. 
Please attach your calculations and record the results below: 

 
Annual savings: 348,242 kWh (Refer to Appendix B for 
calculations and supporting documents). 

 
2) If you checked the box indicating that the customer installed new 

equipment to replace equipment that needed to be replaced, then calculate 
the annual savings [(kWh used by less efficient new equipment) – (kWh 
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used by the higher efficiency new equipment) = (kWh per year saved)]. 
Please attach your calculations and record the results below: 

 
Annual savings:   _kWh 

 
Please describe any less efficient new equipment that was rejected in favor 
of the more efficient new equipment. 

3)  If you checked the box indicating that the project involves equipment for 
new construction or facility expansion, then calculate the annual savings 
[(kWh used by less efficient new equipment) – (kWh used by higher 
efficiency new equipment) = (kWh per year saved)].  Please attach your 
calculations and record the results below: 

 
Annual savings:   _kWh 

 
Please describe the less efficient new equipment that was rejected in favor 
of the more efficient new equipment. 

 
4)  If you checked the box indicating that the project involves behavioral or 

operational improvements, provide a description of how the annual 
savings were determined. 
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Section 4: Demand Reduction/Demand Response Programs 
 

A) The customer’s program involves (check the one that applies): 
 

 Coincident peak-demand savings from the customer’s energy 
efficiency program. 

 
□ Actual peak-demand reduction.  (Attach a description and documentation 

of the peak-demand reduction.) 
 

□ Potential peak-demand reduction (check the one that applies): 
 

□ The  customer’s  peak-demand  reduction  program  meets  the 
requirements to be counted as a capacity resource under a tariff 
of a regional transmission organization (RTO) approved by the 
Federal Energy Regulatory Commission. 

 
□ The  customer’s  peak-demand  reduction  program  meets  the 

requirements to be counted as a capacity resource under a 
program that is equivalent to an RTO program, which has been 
approved by the Public Utilities Commission of Ohio. 

 
B) On what date did the customer initiate its demand reduction program? 
 

New equipment was installed starting December 2009 and was finished 
May 2010.  

 
 

C) What is the peak demand reduction achieved or capable of being achieved 
(show calculations through which this was determined): 

 
 33.6 kW 
Refer to Appendix B for calculations and supporting 
documents. 
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Section 5: Request for Cash Rebate Reasonable 
Arrangement (Option 1) or Exemption from Rider (Option 2) 

 
 

Under this section, check the box that applies and fill in all blanks relating to that 
choice. 

 
Note: If Option 2 is selected, the application will not qualify for the 60-day automatic 
approval.   All applications, however, will be considered on a timely basis by the 
Commission. 

 
A)    The customer is applying for: 

 

 Option 1: A cash rebate reasonable arrangement.  

OR 

□ Option  2:  An  exemption  from  the   energy  efficiency  cost  recovery 
mechanism implemented by the electric utility. 

 
OR 

 

 Commitment payment 
 
Certain projects completed by Valley Asphalt have payback below one year 
and, as such, qualify only for commitment payments.  The remainder of 
projects received cash rebates.  Details are outlined in Appendix C. 

 
B)     The value of the option that the customer is seeking is: 

 
Option 1: A cash rebate reasonable arrangement, which is the lesser 

of (show both amounts): 
 

□ A cash rebate of $3200.00. Refer to Appendix C for 
documentation.   (Rebate shall not exceed 50% project 
cost.    Attach documentation showing the 
methodology used to determine the cash rebate value 
and calculations showing how this payment amount 
was determined.) 

 
Option 2: An  exemption  from  payment  of  the  electric  utility’s 

energy efficiency/peak demand reduction rider. 
 

□ An exemption from payment of the electric utility’s 
energy  efficiency/peak demand reduction rider  for 
          months (not to exceed 24 months).   (Attach 
calculations showing how this time period was 
determined.) 
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OR 

 

 A  commitment  payment  valued  at  no  more  than 
$1216.00. Refer to Appendix C for documentation 
(Attach   documentation   and calculations showing 
how this payment amount was determined.) 

 
OR 

 
□ Ongoing  exemption  from  payment  of  the  electric 

utility’s energy efficiency/peak demand reduction 
rider for an initial period of 24 months because this 
program is part of the customer’s ongoing efficiency 
program.  (Attach documentation that establishes the 
ongoing nature of the program.)  In order to continue 
the exemption beyond the initial 24 month period, the 
customer will need to provide a future application 
establishing additional energy savings and the 
continuance of the organization’s energy efficiency 
program.) 

 
 

Section 6: Cost Effectiveness 
 
The program is cost effective because it has a benefit/cost ratio greater than 1 using the 
(choose which applies): 

 
□ Total Resource Cost (TRC) Test. The calculated TRC value is:    

(Continue to Subsection 1, then skip Subsection 2) 
 

□ Utility Cost Test (UCT) .  The calculated UCT value is:  25.57 (Skip to 
Subsection 2.)  Refer to Appendix D for calculations and supporting 
documents. 
 

 
 

Subsection 1:  TRC Test Used (please fill in all blanks). 
 

The TRC value of the program is calculated by dividing the value of our 
avoided supply costs (generation capacity, energy, and any transmission or 
distribution) by the sum of our program overhead and installation costs and 
any incremental measure costs paid by either the customer or the electric 
utility. 

 
The electric utility’s avoided supply costs were   . 

Our program costs were   . 
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The incremental measure costs were   . 
Subsection 2:  UCT Used (please fill in all blanks). 

 
We calculated the UCT value of our program by dividing the value of our 
avoided supply costs (capacity and energy) by the costs to our electric utility 
(including administrative costs and incentives paid or rider exemption costs) 
to obtain our commitment. 

 
Our avoided supply costs were $232,586. 

 
The utility’s program costs were $4680. 

 
The utility’s incentive costs/rebate costs were $4416. 

 
 
 

Section 7: Additional Information 
 
Please attach the following supporting documentation to this application: 

 
   Narrative description of the program including, but not limited to, make, 

model, and year of any installed and replaced equipment. 
 

   A copy of the formal declaration or agreement that commits the program or 
measure to the electric utility, including: 

 

1)  any confidentiality requirements associated with the agreement; 
 

2)  a description of any consequences of noncompliance with the terms of the 
commitment; 

 

3)  a description of coordination requirements between the customer and the 
electric utility with regard to peak demand reduction; 

 

4)  permission by the customer to the electric utility and Commission staff 
and consultants   to   measure   and   verify   energy   savings   and/or 
peak-demand reductions resulting from your program; and, 

 

5)  a  commitment by  the  customer  to  provide  an  annual  report  on  your 
energy savings and electric utility peak-demand reductions achieved. 

 
 Refer to Rebate Offer letter following this application 

 

   A description of all methodologies, protocols, and practices used or proposed 
to  be  used  in  measuring  and  verifying  program  results.    Additionally, 
identify and explain all deviations from any program measurement and 
verification guidelines that may be published by the Commission. 







Appendix A

43903686 01 08403616 01
VALLEY ASPHALT CORP VALLEY ASPHALT CORP
589 GARVER RDMISC: C    4850 STUBBSMILL RD    
MONROE, OH  45050 MORROW, OH  45152

Date Days Actual KWH Date Days Actual KWH
11/3/2011 29 1,734 11/1/2011 29 62,760
10/5/2011 29 1,514 10/3/2011 32 39,000
9/6/2011 32 1,948 9/1/2011 28 38,160
8/5/2011 29 1,187 8/4/2011 30 37,920
7/7/2011 30 1,547 7/5/2011 32 57,000
6/7/2011 32 2,252 6/3/2011 30 33,360
5/6/2011 30 2,365 5/4/2011 30 13,080
4/6/2011 29 2,924 4/4/2011 31 3,600
3/8/2011 29 5,633 3/4/2011 29 4,080
2/7/2011 31 9,994 2/3/2011 29 5,640
1/7/2011 32 11,192 1/5/2011 33 6,480

12/6/2010 33 44,032 12/3/2010 32 25,560
Total 86,322 Total 326,640

39003692 01 84103711 01
VALLEY ASPHALT CORP VALLEY ASPHALT CORP
5073 KILBY RDBOX: B    309 INDUSTRIAL DR    
CLEVES, OH  45002 FRANKLIN, OH  45005

Date Days Actual KWH Date Days Actual KWH
11/7/2011 31 50,229 11/15/2011 29 85,544
10/7/2011 29 46,839 10/17/2011 31 125,573
9/8/2011 30 35,609 9/16/2011 30 134,870
8/9/2011 29 54,814 8/17/2011 29 110,578

7/11/2011 32 68,838 7/19/2011 32 83,116
6/9/2011 30 36,666 6/17/2011 30 44,650

5/10/2011 32 25,009 5/18/2011 30 20,093
4/8/2011 29 11,536 4/18/2011 31 20,850

3/10/2011 29 10,246 3/18/2011 29 4,754
2/9/2011 29 12,697 2/17/2011 29 5,652

1/11/2011 34 13,557 1/19/2011 34 5,323
12/8/2010 33 55,164 12/16/2010 31 50,377

Total 421,204 Total 691,380

27302143 01
VALLEY ASPHALT CO
7940 MAIN    
CINCINNATI, OH  45244
Bulked consumption from 5-19-11 for meter # 94273581 & 106939983 - Rate - DS

Date Days Actual KWH
11/16/2011 29 44,123
10/18/2011 29 53,934
9/19/2011 32 49,539
8/18/2011 29 59,664
7/20/2011 30 27,521
6/20/2011 32 32,290

Total 267,071



 

 

 

 

 

 

 

 

 

See Appendix B At The End 

 



Appendix C -Commitment Payment

Measure/Location

Total Energy 
Savings (kWh) AT 

THE METER

Total Demand 
Saving kW At The 

Meter Commitment Payment Per kWh* Commitment Payment Per kW* Payment
VFD  - 309 Industrial Dr, Franklin OH 78,959 7 0.005 $10 $450.00
VFD  - 581 Garver Rd, Monroe OH 66,637 7 0.005 $10 $389.00
VFD  - Kilby Rd, Cleves OH 61,972 7 0.005 $10 $377.00

$1,216.00

Note:  Commitment payment is proposed for measures with payback < 1 year, per PUCO ruling.  The calculation does not hold exactly due to energy modeling software error.  

Note: kWh savings in the above table may differ slightly from applicant calculations due to avoided cost modeling rounding error.

Appendix C -Cash Rebate Calculation

VFD

Measure Quantity Cash Rebate Rate Rebate

VFD  - 4850 Stubbs Mill Rd, Morrow OH 1
50% of incentive  that would be offered by 
the Smart $aver Custom program $1,600

VFD- 7940 Main St, Newtown OH 1
50% of incentive  that would be offered by 
the Smart $aver Custom program $1,600

Total $3,200.00

Total Rebate $4,416.00



Appendix D -UCT Value

VFD
Measure Total Avoided Cost Program Cost Incentive Quantity Measure UCT

VFD  - 309 Industrial Dr, Franklin OH $51,924 $803 $389 1 43.56
VFD  - 4850 Stubbs Mill Rd, Morrow OH $43,411 $680 $377 1 41.07
VFD  - 581 Garver Rd, Monroe OH $44,632 $1,214 $1,600 1 15.86
VFD- 7940 Main St, Newtown OH $49,887 $1,292 $1,600 1 17.25
VFD  - Kilby Rd, Cleves OH $42,732 $691 $450 1 37.45

Totals $232,586 $4,680 $4,416 5

Total Avoided Supply Costs $232,586 Aggregate Application UCT 25.57                                           
Total Program Costs $4,680.00

Total Incentive $4,416



Appendix B – Energy Savings Achieved 

 Pre-Project (at the meter) Post-Project (at the meter) Savings (at the meter) 

ECM As-Found Equipment 

Total Annual 

kWh
1
 

Summer 

Coincident kW
1
 

New 

Equipment 

Total Annual 

kWh
1
 

Summer 

Coincident kW
2
 

Energy 

Savings (kWh) 

Demand 

Savings (kW)
 2
 

ECM1 
100HP Conveyor Motor 

– Kilby Rd Site 
197,276 67.1 VFD Added 135,303 60.4 61,972 6.7 

ECM2 
100HP Conveyor Motor 

– Main St Site 
206,670 67.1 VFD Added 130,396 60.4 76,274 6.7 

ECM3 
100HP Conveyor Motor 

– Industrial Dr Site 
211,367 67.1 VFD Added 132,407 60.4 78,959 6.7 

ECM4 
100HP Conveyor Motor 

– Garver Rd Site 
192,914 67.1 VFD Added 126,277 60.4 66,637 6.7 

ECM5 
100HP Conveyor Motor 

– Stubbs Mill Rd Site 
187,613 67.1 VFD Added 123,214 60.4 64,399 6.7 

Total 348,242 33.6 

Notes: 

1. Energy consumption baseline, demand baseline and post-project energy consumption basis are outlined in the following pages. 

2. Demand savings are returned by DSMore software as a result of energy savings allocations at the coincident hour.  Post-project demand 

is calculated as the difference between pre-project modeled demand and the DSMore software result.  An exception occurs where it was 

identified that the addition of the VFD introduces the possibility of a demand increase at the coincident hour.  In these cases, the 

expected demand increase is applied. 

Application of 7.43% line losses yields 364,037 kWh savings and 36.0 coincident kW savings at the plant.  This number also reflects insignificant 

rounding error due to the analytical mode used to model this project in DSMore software. 

 

 

































































E-Flex™ 						    
Enclosed Drive Controllers
Adjustable speed solutions for
HVAC and pump applications 
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Seismic Qualification for New Generation of Building 
Codes: from the first drive manufacturer to meet 	
seismic criteria
Square D E-Flex enclosed drive controllers are designed to meet 
International Building Code and ASCE 7 standards for seismic 
qualification in accordance with ICC ES AC156 testing protocol. 	
Many states and jurisdictions are beginning enforcement of 
the seismic guidelines for installed equipment contained in the 
International Building Code.  

E-Flex enclosed drive controllers were subjected to actual shaker 
table tests for seismic ratings, not just theoretical calculations for 
seismic ratings or obsolete requirements of the Uniform Building 
Code. The E-Flex enclosed drive controller provides structural 
integrity when installed to published guidelines and can be specified 
for use in applications that require Ip = 1.5, which means operational 
status can be restored after a seismic event.

Enclosure Styles
Square D E-Flex enclosed drive controllers can meet both indoor and 
outdoor application requirements with Type 1, Type 12/12K and Type 
3R enclosures. 

n  Type 1 enclosures are designed specifically for indoor, 		
non-dusty environments. 

n  Type 12/12K enclosures are designed for protection from dust 	
and dripping liquid. 

n  Type 3R enclosures permit installation on rooftops or other 	
outdoor locations to free up space in mechanical equipment 
rooms. Plus, Type 3R enclosures allow operations in temperature 
ranges from +14°F to +122°F (-10°C to +50°C).

Industrial-grade reliability designed for HVAC

Square D® E-Flex™ AC drives provide the optimum combination of efficiency 
and economy for HVAC, pump and fan applications in both commercial 
and industrial environments. They are the ideal choice in adjustable 
speed drive solutions for applications such as: 

n  Air Handling Units

n  Supply and Return Fans

n  Exhaust Fans

n  Chilled Water Pumps

n  Hot Water Pumps

n  Cooling Tower Fans and Pumps
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Motor Speed
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  motor speed
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  a function of 
  motor speed

A

B
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An Example Energy Saving Calculation**
A fan with a 20 horsepower motor supplies air 10 hours a day for 260 days a year and the 
energy cost is $0.10 cents per kilowatt-hour.  

Cost of running full speed:
20 hp x 0.746 kW/hp x 2600 hours x $0.10/kWhr = $3879.20

Assuming the fan does not need to run at full speed all of the time, let’s use an example of:   
l Running full speed (100%) for 25% of the time 
l 80% speed for 50% of the time
l 60% speed for the remaining 25% of the time

Cost of running with an AC drive controlling the motor:

20 hp x (1)3	 x	 0.746 kW/hp	 x	 650 hours	 x $0.10/kWhr	 = $969.80
20 hp x (0.8)3	 x	 0.746 kW/hp	 x	 1300 hours	 x $0.10/kWhr	 = $993.08
20 hp x (0.6)3	 x	 0.746 kW/hp	 x	 650 hours	 x $0.10/kWhr	 = $209.48

		  Total = $2172.36

Annual savings: $3879.20 - $2172.36 = $1706.84
l In many instances, the payback period for using an adjustable frequency drive in place of 

other flow control methods is less than 18 months. 

Energy Efficiency
Square D E-Flex enclosed drive controllers can increase system energy efficiency by 
providing a means to reduce the motor speed of HVAC equipment based on the needs of the 
building environment (lower motor speed = lower energy costs).  

Energy savings can be realized because of the Affinity laws of physics:

n  Flow = f (motor speed)*

n  Pressure = f (motor speed)2 

n  Horsepower = f (motor speed)3

A motor running at 50% of full speed capacity has a motor torque of 25% of full speed. In 
addition, electricity required to operate the motor at 50% of full speed is 12.5% of the amount 
of electricity required if the motor was running at 100% full speed capacity. Thus, reducing 
motor speed can significantly reduce the electrical energy consumption.

* Flow as a function of motor speed.
**Actual results may vary for closed loop pumping and variable air volume systems.
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Industrial-rated control operators 
and pilot devices accommodate 		
the most demanding environments.

Red Power Light

Yellow AFC Fault Light

Green AFC Run Light

Yellow Bypass Light

Graphic Screen with custom-
izable display in plain text

Navigation Wheel for easy 
surfing through the menus

Manual speed potentiometer

Test Normal Selector Switch 
allows drive testing

Pre-punched top and bottom conduit entry knock-outs simplify 
electrical installation and prevent metal filings from getting inside the 
enclosure (Type 3R enclosures have bottom conduit entry only)

The Square D® E-Flex™ family of enclosed drive controllers is well suited for commercial building, hospital, 	
and school HVAC applications requiring a disconnect and bypass. These controllers offer a compact metal 
enclosure designed to reduce Radio Frequency Interference (RFI). In addition, HVAC specific control interface 
is pre-programmed for HVAC variable torque operation to permit ease of set-up and installation. HVAC controls 
provide end damper control, smoke purge relays and fire/freezestats for full-speed fire safety override and 	
lock-out terminations.

Disconnect means 	
with lock out/tag out 	
provisions

Hand Off Auto 		
Selector Switch

Start Push Button

Stop Push Button

AFC Off Bypass Switch

Side Air Vents (Type 1 only)
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A 3% line reactor is included 
as standard and provides 
transient protection from 
surge and overvoltage, 	
while minimizing line 	
harmonic currents. 		
5% line reactor is optional

Type 2B wiring simplifies 
wiring identification and 
termination to industrial-
rated terminals

Motor isolation and bypass 
contactors for emergency 
full-speed operation 

3–15 PSI pressure 	
transducer input for 	
retrofit applications

Circuit breaker disconnect 
(L1, L2, L3) provides short 
circuit protection without 
current limiting fuses

Control transformer

Altivar® 61 drive power 	
converter with 6-pulse 
bridge rectifier input and 
IGBT inverter with pulse 
width modulated output

Customer interface 	
terminal blocks

Integrated Modbus® and 
CANopen port

Serial communication card 
options include LonWorks®,  
BACnet®, Ethernet, 	
Profibus, Modbus® 	
Unitelway, Apogee P1 	
and Metasys® N2 protocols

Front removable heat sink 
fan assembly eliminates 
rear access requirements, 
improving maintenance and 
minimizing downtime

Motor terminal connection 
bypass circuit (T1, T2, T3)

UL 508C listed and coordinated with NEMA ICS 7.1 standards to 
exceed minimum UL short-circuit requirements (this structural integrity 
will provide enhanced personnel safety under short-circuit conditions 
for the drive and bypass operation)

Fully-rated, AC3 duty-rated motor isolation and bypass contactors with mechanical and electrical interlocks 
prevent accidental voltage back feed. The adjustable carrier frequency is optimized at 8 kHz to reduce motor 
noise levels and is programmable from 0.5 kHz to 16 kHz. The advanced ASIC technology platform increases 
reliability and uptime and lowers the component count. The motor soft start inherent in the drive reduces 
mechanical stress and routine maintenance. 
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Selection Guide
The controller catalog number, located on the inside of the door, is coded to describe the configuration and options 
present. Use the following grid to translate the catalog number into a description of the controller.

Class	 Type	 Modifications
			  Control	 Light	 Misc.
8839 EFD l l l V l

1 2 3 4 5 6

l l l

7 8 9

1 Product

Code Drive Type
EFD E-Flex Controller

2 Horsepower Code
Code HP Rating
C 1 
D 2
E 3
F 5
G 7.5
H 10
J 15
K 20

Code HP Rating
L 25
M 30
N 40
P 50
Q 60 (460 V only)
R 75 (460 V only)
S 100 (460 V only)

3 Enclosure Type
Code Environmental Rating
A Type 12K
G Type 1
H Type 3R

4 Voltage Rating
Code Voltage
2 208 V
3 230 V
4 460 V

5 Application Type
Code Applied Rating
V Variable Torque

6 Device Type
Code Power Circuit
W [5] Without Bypass
Y [8] Bypass

7 Control Option
Code AFC Controls
A07 [7] Hand-Off-Auto, Speed Potentiometer
B07 [7] Hand-Off-Auto, Start-Stop, Speed Potentiometer
C07 [1] Start-Stop, Speed Potentiometer
D07 Hand-Off-Comm, Speed Potentiometer
E07 Hand-Off-Comm, Start-Stop, Speed Potentiometer
N07 None

8 Light Option
Code Light Cluster
A08 [2] Red Power On

Green AFC Run
Yellow AFC Fault
Yellow Auto

B08 [2], [3] Red Power On
Green AFC Run
Yellow AFC Fault
Yellow Bypass

C08 [2], [4] Red Power On
Green AFC Run
Yellow AFC Fault

9 Miscellaneous Option
Code Feature
A09 Line Reactor, 5%
B09 [5] Line Contactor
C09 [10] 3–15 PSI Transducer
D09 [13] Omit Keyboard
E09 [6] Smoke Purge (Fireman’s Override)
F09 [9], [14] Profibus
H09 [11] I/O Extension Card, 0–20 mA
J09 [12] 0-10 Vdc Differential Input
K09 cUL Listing Certification
L09 [14], [9] LonWorks
M09 [14], [9] Modbus Unitelway
O09 [14], [9] Apogee P1
P09 [14], [9] Metasys N2
Q09 [14], [9] Ethernet TCP/IP
R09 [14], [9] BACnet
S09 End Damper Control
U09 Seismic Qualification

[1]   Control option C07 (Start/Stop, Speed Potentiometer) is not  
compatible with Power Circuit Y Bypass or Light Option A08 
or B08.

[2]   Light Option A08, B08 and C08 cannot be selected together.  
Select only one.

[3]   Light Option B08 is not compatible with Power Circuit W 
(Without Bypass).

[4]   Light Option C08 is not compatible with Control Options A07 
(Hand-Off-Auto, Speed Potentiometer), B07 (Hand-Off-Auto, 
Start-Stop, Speed Potentiometer), D07 (Hand-Off-Comm, 
Speed Pot.) or E07 (Hand-Off-Comm, Start-Stop, Speed Pot.)

[5]   Line Contactor B09 is not compatible with Power Circuit W  
(Without Bypass).

[6]   Smoke purge E09 permits the motor to run at full speed.
[7]   Hand-Off-Auto switch must be placed in Off position for AFC 

fault reset.
[8]   Includes AFC-Off-Bypass switch and Test-Normal switch.
[9]   D07 or E07 must be selected.

[10] C09 3–15 PSI Transducer is not compatible with C07 Start-Stop, Speed Potentiometer, J09 0-10 V 
Auto Speed Reference or H09 Analog Card.

[11] H09 Analog Card is not compatible with C09 3–15 PSI Transducer or Serial Communication F09, 
L09, M09, O09, P09, Q09, R09.

[12] J09 0-10 V Differential Input is not compatible with C07 Start-Stop Potentiometer or C09 3-15 	
PSI Transducer.

[13] Omit the keypad D09.  User must buy a separate device to program the controller.
[14] Serial communication F09, L09, M09, O09, P09, Q09 and R09 cannot be selected together. 

Select only one. Serial communication cannot be selected with H09.
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Electrical Specifications
Input Voltage 208 V ±10%, 230 V ±10%, 460 V ±10%

Displacement Power Factor 98% through speed range

Input Frequency 60 Hz +/- 5%

Output Voltage Three-phase output 
Maximum voltage equal to input voltage

Galvanic Isolation Galvanic isolation between power and control (inputs, outputs and power supplies)

Frequency Range of Power Converter 0.1 to 500 Hz (factory setting of 60 Hz)

Torque/Overtorque 110% of nominal motor torque for 60 s

Current (Transient) 110% of controller rated current for 60 s

Switching Frequency Selectable from 0.5 to 16 kHz [1]

Factory setting: 8 kHz for 208 V, 230 V and 1-100 hp @460 V

Speed Reference AI1: 0 to +10 V, Impedance = 30 kΩ Can be used for speed potentiometer, 1–10 kΩ
AI2: Factory setting: 4 to 20 mA, Impedance = 242 Ω

Factory Resolution in Analog Reference 0.1 for 100 Hz (11 bits)

Speed Regulation V/f control: equal to the motor’s rated slip 
SLFV (sensorless flux vector): 10% of motor’s rated slip from 20% to 
100% of nominal motor torque.

Efficiency 97% at full load typical

Reference Sample Time 2 ms ±0.5 ms

Acceleration and Deceleration Ramps 0.1 to 999.9 seconds (definition in 0.1 s increments)

Drive Controller Protection Thermal protection of power converter 
Phase loss of AC mains circuit breaker rated at 100 kAIC

Motor Protection Class 10 electronic overload protection                                                                   
Class 20 electromechnical overload protection with bypass [2]

Graphic Display Terminal Self diagnostics with fault messages in three languages also refer to the                
Programming Manual, supplied on CD-ROM W817574030111 with power converter.

Codes and Standards UL Listed per UL 508C under category NMMS.
Conforms to applicable NEMA ICS, NFPA, and IEC standards. 
Manufactured under ISO 9001 standards.                    

[1]  On 1-100 hp VT controllers, above 8 kHz, select the next largest drive controller.
[2]  Class 10 electromechanical for 1 hp at 460 V.

Environmental Specifications
Temperature Storage for all enclosures: -13°F to +149°F (-25°C to +65°C)

Operation: +14°F to + 104°F (-10°C to +40°C).

Humidity 95% with no condensation or dripping water, conforming to IEC 60068-2-3.

Altitude 3,300 ft. (1,000 m) maximum without derating; 
derating of current by 1% for each additional 330 ft. (100 m)

Enclosure Type 1, Type 12/12K, and Type 3R

Polution Degree Type 1: Polution degree 2 per NEMA ICS-1  Annex A and IEC 60664-1                     
Type 12/12K: Pollution degree 3 per NEMA ICS-1 and IEC17.560664-1

Operational Test Vibration Conforming to IEC 60721-3-3-3M3 amplitude
1.5 peak to peak from 3 Hz to 13 Hz
1g from 13 Hz to 200 Hz

Transit Test to Shock Conforming to National Safe Transit Association and International Safe Transit 
Association test for packages

Operational Shock 15 g, 11 ms

Seismic Qualification 2003 IBC, NFPA 5000, and ASCE 7
ICC ES AC156 acceptance criteria test protocol with importance factor of 1.5
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Schneider Electric is a global supplier of electrical distribution, automation and control 
equipment products under the brand names of Square D®, Telemecanique® and Merlin Gerin®. 
For over 100 years, Schneider Electric has been an innovator in manufacturing products that 
are tailored to the demanding specifications of our customers. Backed by a global organization 
of 80,000 employees in 130 countries, Schneider Electric is a global electrical industry leader. 
With one of the strongest distribution networks in the U.S. and around the world, you can 
count on Schneider Electric to keep your business running smoothly and efficiently.

Schneider Electric has been providing adjustable frequency drive solutions for HVAC and 
pumping applications for over 30 years. Schneider Electric has made a significant investment 
in research and development to design a new generation of products to serve the HVAC and 
pumping marketplace.

Dimensions and Weights
Type 1 or Type 12K Enclosures

HP Height Width Depth Weight

208/230 V 460 V mm in. mm in. mm in. kg. lbs.

1–5 1–7.5 889 35 374.9 14.76 353.91 13.93 37.7 83

7.5–10 10–25 1041.4 41 521.21 20.52 353.91 13.93 57.2 126

15–25 30–50 1244.6 49 524.51 20.65 427.49 16.83 80.5 177

30–50 60–100 1600.2 63 651.51 25.65 427.49 16.83 95.9 211

Type 3R Enclosures

HP Height Width Depth Weight

208/230 V 460 V mm in. mm in. mm in. kg. lbs.

1–5 1–7.5 889 35 620.52 24.43 347.73 13.69 52.3 115

7.5–10 10–25 1041.4 41 766.83 30.19 347.73 13.69 74.1 163

15–25 30–50 1326.39 52.22 770.13 30.32 415.04 16.34 96.8 213

30–50 60–100 1681.99 66.22 897.13 35.32 415.04 16.34 112.3 247

For additional information on Square D® E-Flex™ adjustable frequency AC drives, 			
visit our website at www.us.squared.com.

Square D®, Telemecanique®, Merlin Gerin®, E-flex™, Altivar® and Modbus® are registered 
trademarks or trademarks of Schneider Electric. Other trademarks used herein are the 
property of their respective owners.
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